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Introduction.
The interesting phenomenon of complete wetting of a semicritical interface by one of the critical phases in a binary liquid mixture has now been conclusively established [1] [2] [3] [4] [5] [6] [7] . The boundary between the liquids and the vapour phase above the liquids and the boundary of the container wall in contact with the liquids are the two non-critical interfaces, while the surface of separation between the two liquids forms the critical interface. Complete wetting, either of the vapour or of the wall of the container has been observed in systems like methanol + cyclohexane [2] , 2,6 lutidine + water [3] , perfluoromethyl cyclohexane + methylcyclohexane [4] , cyclohexane + acetonitrile [5] , isopropanol + perfluoromethyl cyclohexane [6] and a few other mixtures. The transition from complete wetting to partial wetting as the system is brought away from the critical temperature has also been observed The two situations are schematically described in figure 1 .
We have already reported the occurrence of complete wetting and the transition from complete wetting to partial wetting at temperatures away from the critical point, in the cyclohexane acetonitrile liquid mixtures [5] . This system has a very small density difference between the two constituent liquids and consequently the above phenomena are quite conspicuous and enable visual observations.
In the present paper we discuss the possibility of hydrodynamic instabilities in wetting phenomena. In view of the fact that in the wetting interface a heavier liquid layer resides over a lighter one, the possibility of the Rayleigh-Taylor instability deserves consideration. Our observations concerning the effect of cell geometry on the stability of the wetting-layer can be qualitatively identified as the manifestations of the Rayleigh-Taylor instability. Some theoretical studies on the stability of fluid layers were performed by Maxwell [8] and some experimental work was carried on earlier by Duprez.
The criteria for the occurrence of the above instability vis-a-vis the dimensions of the containing vessel are theoretically discussed in the section 2 of the paper. Section 3 gives an account of the observations regarding the stability of the wetting layer with refe-rence to the dimensions of the container. Since our present system shows a density inversion at about 42 OC, diverse meniscus shapes are observed as the system is progressively cooled below the critical temperature [5] . As is well known [2] [9] [10] [11] . In the following we adopt the method given in reference [10, 11] and repeat their calculations in the case of a system in which the upper liquid is heavier than the lower one. As a matter of simplification, we shall consider the interface to be flat and the layer to be of uniform thickness. When the interface is given infinitesimal perturbations, the equations of fluid motion are [10, 11] where y is the surface-tension of the interface, pu and PL denote the densities of the upper and lower liquids respectively, p the mean density of the two liquids (assumed to be of nearly equal density), 11(X, t) denotes the vertical displacement of the interface along the z-direction, where the mean position is considered to be z = 0, with 0 representing the velocity potential of the fluid for a three-dimensional non-viscous, incompressible and irrotational flow. The + z being vertically upwards, g has a value -9.8 m/s2.
In the following we consider a system with circular geometry, symmetric about the vertical z-axis. The solution of equation (3) From the boundary condition that the radial flow must vanish at the walls of the vessel i.e. at r = R we get, Jn(kR) = 0 (5) which determines the eigen values k for the system.
The solution of equations (1-4) is sought perturbatively by expanding [10] which yield in the linearized limit, When pu Pv the system is stable (recall that g is -9.8 m/s2) and this corresponds to stable ripples on the interface.
We consider now pU &#x3E; pL. It is thus clear from equation (7) Thus, in our discussion of the stability of the wetting layer, it suffices if we consider condition (9) alone. In, our following calculations, we shall discuss the results in the linearized limit.
Violation of (9) creates an instability in the system, due to which the displacement q(x, t) grows exponentially with time, which may disrupt the flat configu-ration of the liquid layer [12, 13] . These ideas have been applied by one of us (E. S. R. Gopal) in reference [14] [16] . The scaled behaviour is expected to breakdown beyond the critical region i.e. for t large. However, in the large t region, mean-field theory being valid, we get from the Cahn-Hilliard prediction [ 15] [17] .
to obtain the densities of the pure components at Fig. 2 . Column (a) shows three photographs of the smaller cell at TI1, TI2 and TI3. Column (b) shows the larger cell at TI1, TI2 and TI3. Column (c) gives an enlarged version of the 1-v interface in the larger cell at TI1, TI2, and TI3. A droplet can be seen at the liquidvapour interface of the smaller cell even at TI3, but the larger cell has no droplet at TI3. This shows that the droplet is more unstable in the larger cell than in the smaller cell. The smaller cell had the droplet even 24 h after TI1.
The calculated values of T(k.) at t "-I 10-5 with 0.01 cm are 10 and 3.5 s respectively for the cell diameter 2 cm and 7.4 cm cells. In our observations, the wetting layers were observed to be stable for several hours. This wide deviation between the two is attributed to the part that the wetting layers have non-planar shapes before dripping. This corresponds to a layer of varying I, whiler(k) has been calculated for constant I. Further at these conditions (i.e. large displacements of the planar interface) strong nonlinear effects come into play and the rates of growth cannot be estimated exactly. (Fig. 4 [18] . However, we note that though these factors are necessary to obtain the details, these should not significantly affect the condition of stability. Moreover, the calculation of the meniscus shape is itself a complicated calculation [ 19] .
To derive further justification of our theory, we have undertaken the measurement of the capillarity parameter a of the system at different temperatures.
With the help of these data we wish to obtain a quantitative verification of our ideas, the other alternative being to conduct experiments under microgravity conditions e. g. in space. In conclusion, we note that there is qualitative evidence that the gravity-capillary waves affect the stability of the wetting layer. Their effect on the equilibrium value of the wetting layer thickness will be reported in a subsequent work.
